The sensitivity of the N20 distribution in our two-dimensional photochemical model to horizontal diffusion coefficients (both Kyy and Ky z values) has been explored. The residual circulation was computed using temperature data from the National Meteorological Center (NMC) and heating rates from Rosenfield et al. (1987). The Kyy and Ky z values were computed from these same data using quasigeostrophic potential vorticity. For comparison we also computed self-consistent Kyy values from our residual circulation. The use of either set of these diffusion coefficients produced substantial changes in the N20 distribution, especially in the middle to upper stratosphere and at high latitudes in the winter. In general, the changes lead to an enhanced transport of N20 to higher latitudes with the set of self-consistent Kyy values transporting the greatest amount of N20. The enhanced transport increases the lifetime of N20 because the photochemical lifetime is larger at high latitudes.
INTRODUCTION
One difficult aspect of two-dimensional modeling is that of prescribing the zonal mean transport and the diffusion of the atmosphere in a realistic way. In recent years, most twodimensional models have been formulated using either a diabatic or a residual circulation as a zonal mean transport [Miller et al., 1981; Garcia and Solomon, 1983 ; Guthrie et al., 1984; Ko et al., 1985; Stordal et al., 1985] . A problem with these recent two-dimensional models is the inconsistency of a small diffusion field with a large zonal mean transport. Newman et al. [1986, this issue] and Plumb and Mahlman [1987] point out that this inconsistency implies a serious imbalance in the zonal momentum equation. For steady flow an approximate balance exists between the residual circulation's Coriolis torque and the flux of quasi-geostrophic potential vorticity (QPV). This flux can be calculated from the product of the diffusion coefficient (Kyy) and the zonal mean meridiohal gradient of QPV. If the specified diffusion is too small, then the flux of QPV will be too small to balance the residual circulation's Coriolis force. Most of the recently developed two-dimensional models specify small diffusion, at least in the stratosphere. For example, our two-dimensional model [-see Guthrie et al., 1984] had Kyy values similar in magnitude to those derived by Kida [1983] (i.e., 2 x 109 cm 2 s-•). puted photolysis rates and have included the effects of scattering of photons in all calculations utilizing the two-stream radiative transfer method discussed by Herman [1979] , which is based on the matrix operator method of P!ass et al. [1973] .
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The reactions and their rate coefficients used in our model computations are given in Table 1 .
This particular computation, like those described by Guthrie et al. 
EFFECT OF COMPUTED K•,y VALUES ON N20
Case 2 Clearly, as might be expected, the larger diffusion of case 2 has transported significant amounts of N20 from the lowerlatitude region to the higher-latitude region, especially in the middle to upper stratosphere and the lower mesosphere.
crease and winter hemisphere increase results from the upward tilt of the potential temperature surfaces from the summer to the winter poles. 
EFFECT OF COMPUTED Ky z VALUES ON N20
In case 3 we include the off-diagonal components of the 2 x 2 diffusion matrix. These Kyz and Kz• values can be calculated using the potential temperature gradient and the K Trace gases with sources at the ground and destruction at higher altitudes, especially in the stratosphere, will be influenced in a similar manner by the addition of more realistic diffusion fields. These gases include CH,•, CFC13, CF2C12, CH3C1 , and CC14, which impact the NO,,, HOx, and C1 x radical distributions and therefore ozone. Changes in the twodimensional distributions of several gases, which are important in the budget of ozone, probably will have an impact on assessment studies of chlorine and other atmospheric perturbations on the distribution of ozone. We plan on investigating this influence in a future model study.
EFFECT OF SELF-CONSISTENT Kyy VALUES ON N20

